Juveniles of a nematode belonging to the family Mermithidae were found from wolf spiders, Pardosa pseudoannulata, collected in a paddy field in Kyoto, Japan. Their morphological characteristics are briefly reported along with some ecological notes. This is the first record of a mermithid from P. pseudoannulata.
The wolf spider, P. pseudoannulata, is a wandering spe cies that mainly inhabits rice fields. The average adult bode length is 10-12 mm for females and 8-9 mm for male! (Yaginuma 1986) . During an ecological survey, largf nematodes ( Fig. 1) were found to emerge from the spiders Since there are no reports of nematode infection in P pseudoannulata, its morphology is briefly recorded here along with a discussion of its ecology.
Adult and subadult wolf spiders were collected in paddy field in Kyoto (ca. 35°N, 135°E), Japan, from 199`_ to 2003. They were reared individually in plastic cups (10( mm diameter and 45 mm deep) with a piece of moist cottot to supply humidity, in a laboratory maintained at 25°C, witl a 16L: 8D light cycle. The spiders were fed greenbottlf flies, Phaenicia cuprina and P. sericata, and small brows planthoppers, Laodelphax striatellus. Nematodes tha emerged from the spiders were fixed in 70% ethanol. Fo microscopic examination, they were cleared in glycerol alcohol solution by evaporating the alcohol.
A total of 22 nematodes emerged from 12 female adul spiders, whereas males hosted no nematodes. In most cases only one worm appeared from each host, but in two excep tional cases, two and ten nematodes emerged, respectively Infected spiders had a swollen and sometimes lopsidec abdomen. The spiders were usually dead at the time of nematode emergence, except in two cases. The presence of the parasite might be the cause of death, because the worms consume the internal organs of the hosts (Leech 1966 , Poinar 1985 .
The worms were white to ivory yellow in color, 14-159 mm long, and up to 0.60 mm wide. The head had six cephalic papillae, but lacked lateral lip papillae. Six hypodermal cords were present; fine cross fibers existed in the cuticle. The tail had a pointed appendage. Based on these morphological characteristics, it is apparent that these worms were juveniles of a nematode belonging to the family Mermithidae (Poinar 1977) .
As larvae, mermithid nematodes infest arthropods, usually insects, but also spiders and harvestmen, and mature after their emergence from their hosts (Hyman 1951) . Mermithids have been recorded from more than 40 species of spiders worldwide, but only a few of the nematodes have been identified to the generic or species level because the worms emerged were juveniles (Poinar 1985) . Similarly, it was impossible to determine the genus of the juveniles that we observed, although the following genera can be excluded based on the key provided by Poinar (1977 Poinar ( , 1979 : Allomermis, Eumermis, Hydromermis, Mermis, Octomermis, Orthomermis, Pheromermis, Phreatomermis, and Quadrimermis. Moreover, it is unlikely that the species belonged to the genus Aranimermis, established by Poinar (1986) for a mermithid that is parasitic in spiders, as juveniles of this genus usually lack prominent tail appendages.
Spiders of the genus Pardosa have been reported as hosts of mermithids in various localities (Poinar 1985) . Leech (1966) found mermithids in 1% of Pardosa glacialis in Hazen Camp (81°49'N, 71°18'W), and suggested that the Fig. 1 . One of the mermithid nematodes that emerged from female adults of P. pseudoannulata.
actual prevalence was higher, as it was very difficult to demonstrate minute nematodes in young spiders. In our study, the exact prevalence of infection could not be estimated, because the total number of P, pseudoannulata collected was not recorded. Judging from the approximate number of spiders collected, the prevalence was somewhere between 1 and 10%.
In Japan, Okochi (1969) first reported that two mermithids, 10 and 11 cm in length, respectively, emerged from Pardosa sp., and he also listed the following spiders as hosts of the same nematode: Oxyopes sertatus, Misumenops tricuspidatus, and Tetragnatha praedonia. Matsuda (1999) recently found a mermithid in Pardosa suwai. Presumably, some ecological or behavioral characteristics of Pardosa spiders provide suitable conditions for acquiring mermithid infection.
Mermithids parasitic in spiders are thought to have two types of life history: direct and indirect life cycles (Poinar 1985) . Parasites with a direct life cycle infest hosts by direct penetration of the integument, whereas nematodes with indirect life cycles infest the second hosts by infesting the prey of spiders in water (Poinar 1985) . It is presumed that our mermithid has an indirect life cycle, because the host spider has frequent opportunity to acquire infection by feeding on prey that is infested with mermithids in paddy fields. Further study is necessary to elucidate the life cycle and determine the generic position of this mermithid.
